The most recent group of materials available to the prosthetist are the so-called tissue conditioners/functional impression materials. Some confusion may have arisen because of a tendency to look upon tissue conditioners and functional impression materials as being the same but their requirements are different, as can be seen from the following definitions. Wilson et al. (1966) have defined a conditioning material as 'a soft material which is applied temporarily to the fitting surface of a denture for the purpose of allowing a more equal distribution of load, thus permitting the mucosal tissues to return to their normal position'.
A functional impression material is 'one which is applied to the fitting surface of a denture for the purpose of securing an impression under functional stresses; to the impression surface so developed, the denture can be rebased. ' The majority of the tissue conditioners available consist of a powder and a liquid, such as Coe-comfort, Ivoseal and Tempo; there is also a ready-to-use material in sheet form called Ardee.
Setting
The powder and liquid are mixed in the correct proportions to produce a fluid whose viscosity increases with time. This rate of change of viscosity can be followed using an instrument which has been developed for assessing setting characteristics and described by Wilson (1966 Braden (1966) from an infra-red spectrophotometric analysis of the liquid.
The powders in all the materials appeared similar, having the odour of acrylic polymer particles and being soluble in methyl methacrylate: they are almost certainly acrylic polymers or copolymers.
The Set Material It is necessary to know whether the set material, that is, the material in the mouth is (a) hard or soft, (b) elastic or plastic: these properties should be determined in compression since the principal stresses applied in practice are compressive.
In order to obtain a quantitative comparison of the set materials, the percentage change in length, with time, of each specimen was determined when a compressive stress of 160g/sq.cm was applied, and maintained for ten minutes: a stress of this magnitude would be experienced during mastication, as shown by Lee (1965, personal communication) . The test was performed on cylindrical specimens of different ages which had been stored in a 370C water bath for various periods of time.
The variation between change in length-and time for some hypothetical materials is shown in Fig 1 . Curve OAB represents a material which is soft and plastic with no elastic recovery, whilst OAC represents a soft elastic material having no flow. Curve ODE represents a hard plastic and ODC a hard elastic material. The materials tested had varying degrees of hardness and all exhibited some elasticity and plasticity, that is, showed incomplete recovery.
Ardee was initially the hardest material of all with considerable elastic recovery; however, it became softer on storage in water at 37°C: this means that as a functional impression material, Ardee will flow more the longer it has been in the mouth but, when it is removed from the mouth, the cast must be poured immediately in order to overcome the elastic recovery; when used as a tissue conditioner, Ardee must be left in the mouth for a considerable length of time because of its hardness.
Coe-comfort freshly prepared has a high flow with little recovery; that is, in this state, the material is a soft plastic solid: as it ages it becomes progressively harder and more elastic.
Ivoseal is much harder and more elastic than Coe-comfort in the freshly prepared condition and a five-week-old specimen is very hard and elastic.
Tempo has properties between those of Coecomfort and Ivoseal; in the freshly prepared state it is a soft plastic material and like Coe-comfort it becomes harder and more elastic with age.
The three liquid/powder type materials -Coecomfort, Ivoseal, and Tempo -produce the same type of curve as was obtained for Ardee. The striking difference is that the former three materials become less compressible or harder as they age, whilst Ardee becomes more compressible or softer with age. It is interesting to note that the softest material, Coe-comfort, contains most plasticizer, whilst the hardest material, Ivoseal, contains least plasticizer. Now that we have determined some of the properties of these materials, we must determine which of them are most desirable for clinical use. For functional impressions, the material should flow slightly under the stresses which are present in the mouth and should not recover, that is, the material should be plastic and the method of use will depend on whether it is hard or soft: the harder the material, the longer it can be left in the mouth. Fresh specimens of Coe-comfort and Tempo possess these properties but if the material is left in the mouth for days or even weeks the recovery is rapid, so that the cast should be poured into the impression immediately it is removed from the mouth. Coe-comfort and Tempo, therefore, are the only two materials tested which resemble true functional impression materials and these should not be left in the mouth longer than a few hours if appreciable recovery is to be avoided on removal.
When the material is to be used as a tissue conditioner, it should be soft and absorb the forces of mastication without permanent deformation, that is, it should be elastic. The powder/liquid type of materials are initially soft with incomplete recovery, becoming harder with increased recovery so that a combination of ideal properties is never attained.
From the above discussion, we can conclude that a material used for functional impressions should be plastic, whilst one used for tissue conditioning should be soft and elastic. It is obvious that these properties cannot be present in the same material. A product which is said to be suitable for both functional impressions and tissue conditioning has properties which are far from ideal for either purpose.
Conclusions
The powder/liquid type of materials tested are initially soft and plastic becoming harder and more elastic with age, whilst the ready-to-use material Ardee is initially hard and elastic becoming softer on storage under oral conditions.
For use as a tissue conditioner, a material should be both soft and elastic. From the point of view of softness, Coe-comfort and Tempo are the materials of choice, but because of their inelastic nature over the first few hours they flow out of the denture, making frequent replacement necessary. Ardee and Ivoseal being much harder and more elastic can be left in the mouth for a greater length of time, but because of their increased hardness tissue recovery will be slower.
A material for functional impressions should flow and should not recover. Coe-comfort and Tempo have these properties provided the impression is removed from the mouth within a few hours. If any of these materials are left in the mouth for days or even weeks, the cast should be poured immediately the impression is removed from the mouth because of the rapid recovery of these materials. Ivoseal resembles a normal type of impression material because it sets in about five minutes.
